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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A calibration circuit which connects resistance for proofreading of an existing value to 

a measure resistance circuit, and proofreads a measure resistance circuit. 

A measure resistance circuit which measures resistance of a communication line. 

A switching circuit which changes said calibration circuit and said communication line to a 

measure resistance circuit, and is connected. 

When it is a measure resistance device of a communication line provided with the above and 
resistance of said communication line is measured, After proofreading by connecting said 
calibration circuit to said measure resistance circuit by said switching circuit, it had a control 
means which connects said communication line to this measure resistance circuit by this 
switching circuit, and performs measure resistance of this communication line. 

[Claim 2]Said control means acquires calibration data at the time of proofreading said measure 
resistance circuit, When it had further a discriminating means which distinguishes whether this 
calibration data is in an appropriate range, said calibration data was in a proper time base 
range by said discriminating means and it is distinguished, A measure resistance device of the 
communication line according to claim 1 characterized by stopping measure resistance of said 
communication line by said measure resistance circuit when measure resistance of said 
communication line by said measure resistance circuit is performed, said calibration data could 
not be found into a proper time base range by said discriminating means and it is 
distinguished. 

[Claim 3]ln a measure resistance method of a communication line characterized by comprising 
the following, A measure resistance method of a communication line having a control process 
of changing and controlling each process so that said measure resistance process may be 
performed after proofreading a measure resistance circuit according to said proofreading 
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process, when measuring resistance of said communication line. 

A proofreading process which connects resistance for proofreading of an existing value to a 
measure resistance circuit, and proofreads a measure resistance circuit. 
A measure resistance process of measuring resistance of a communication line by said 
measure resistance circuit. 

[Claim 4]When calibration data acquired according to said proofreading process was further 
provided with a discrimination process which distinguishes whether it is in an appropriate 
range, said control process had said calibration data in a proper time base range according to 
said discrimination process and it is distinguished, A measure resistance method of the 
communication line according to claim 3 characterized by stopping said measure resistance 
process when said measure resistance process is performed, said calibration data could not 
be found into a proper time base range by said discrimination process and it is distinguished. 
[Claim 5]A calibration circuit which connects resistance for proofreading of an existing value to 
a measure resistance circuit, and proofreads a measure resistance circuit. 
A measure resistance circuit which measures resistance of a communication line. 
A switching circuit which changes said calibration circuit and said communication line to a 
measure resistance circuit, and is connected. 

When it is the storage provided with the above and resistance of said communication line is 
measured, A program code which can perform a computer for performing measurement-setup 
processing which connects said calibration circuit to said measure resistance circuit by said 
switching circuit, and proofreads a measure resistance circuit, A program containing a program 
code which can perform a computer for connecting said communication line to said measure 
resistance circuit by said switching circuit, and performing measure resistance processing of 
this communication line was stored. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a measure resistance device and the measure 
resistance method, and relates to the measure resistance device and the measure resistance 
method of measuring the resistance of a circuit at the time of opening of traffic of a 
communication line, and maintenance in detail. 
[0002] 

[Description of the Prior ArfJWhen the resistance of a communication line was measured 
conventionally, the reference resistance (0ohmand2komega) in a calibration circuit was 
measured on the periodic target (every [ for example, ] 24 hours), this measured value was 
held as calibration data, and the measured value of the communication line surveyed with this 
held calibration data was proofread. 

[0003]lf directions of measure resistance come by the measuring method of the resistance of 
this communication line from an upper device (WS), the resistance of a communication line is 
actually measured, using the calibration data currently held, the resistance of a testing circuit 
will be proofread and the measurement result of the resistance of a communication line will be 
searched for. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the measuring method of the resistance 
of the conventional communication line, in the time of actually measuring the resistance of a 
communication line with the time of acquiring calibration data, in order to acquire calibration 
data periodically, since there was a time lag, when the surrounding temperature change etc. 
occurred, the error of measurement had arisen in the measured value of the communication 
line. 

[0005]For this reason, in the former, even if there was change of environment, such as a 
http://www4.ipdl.inpit.go.jp/cgi-biri/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ip... 1/23/2009 



JP.2001 -074795.A [DETAILEgDESCRIPTION] 



Page 2 of 12 



temperature change, it was highly precise and needed to use the parts of the wide temperature 
range so that the accuracy of measurement could be satisfied, but. Usable parts are expensive 
in this wide temperature range, and there was also a problem that cost cost dearly as the 
whole system, by using such parts. 

[0006]The technical problem of this invention is providing the measure resistance device and 
the measure resistance method of measuring the resistance of a communication line with high 
precision, without using such expensive parts. 
[0007] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, the invention 
according to claim 1, A calibration circuit (for example, calibration circuit 5) which connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, A measure resistance circuit (for example, the constant current 
source circuit 8, the differential amplifier 9, the Robus filter 1 0, and the ranging machine 1 1 in 
the testing circuit 4) which measures resistance of a communication line, In a measure 
resistance device of a communication line provided with a switching circuit (for example, relay 
RL2 in the calibration circuit 5, RL3) which changes said calibration circuit and said 
communication line to a measure resistance circuit, and is connected, When measuring 
resistance of said communication line, after proofreading by connecting said calibration circuit 
to said measure resistance circuit by said switching circuit, It is characterized by having a 
control means (for example, step S4 in an examination preliminary treatment of drawin g 4 
which CPU31 performs and Step S15 in measurement executive operation of drawing 5) which 
connects said communication line to this measure resistance circuit by this switching circuit, 
and performs measure resistance of this communication line. 

[0008JA calibration circuit which according to this invention according to claim 1 connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, In a measure resistance device of a communication line provided 
with a switching circuit which changes a measure resistance circuit which measures resistance 
of a communication line, said calibration circuit, and said communication line to a measure 
resistance circuit, and is connected, When a control means measures resistance of said 
communication line, after it proofreads by connecting said calibration circuit to said measure 
resistance circuit by said switching circuit, it connects said communication line to this measure 
resistance circuit by this switching circuit, and performs measure resistance of this 
communication line. 

[0009]A proofreading process which the invention according to claim 3 connects resistance for 
proofreading of an existing value to a measure resistance circuit, and proofreads a measure 
resistance circuit, In a measure resistance method of a communication line provided with a 
measure resistance process of measuring resistance of a communication line by said measure 
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resistance circuit, When measuring resistance of said communication line, after proofreading a 
measure resistance circuit according to said proofreading process, it is characterized by 
having a control process of changing and controlling each process so that said measure 
resistance process may be performed. 

[001 0]A proofreading process which according to this invention according to claim 3 connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, In a measure resistance method of a communication line which it 
had, a measure resistance process of measuring resistance of a communication line by said 
measure resistance circuit a control process, When measuring resistance of said 
communication line, after proofreading a measure resistance circuit according to said 
proofreading process, each process is changed and controlled to perform said measure 
resistance process. 

[001 1]A calibration circuit which the storage according to claim 5 connects resistance for 
proofreading of an existing value to a measure resistance circuit, and proofreads a measure 
resistance circuit, A switching circuit which changes a measure resistance circuit which 
measures resistance of a communication line, said calibration circuit, and said communication 
line to a measure resistance circuit, and is connected, It is the storage which stored a program 
which can perform a computer for performing measure resistance processing of said 
communication line by a measure resistance device of preparation ********** ) Measurement- 
setup processing which connects said calibration circuit to said measure resistance circuit by 
said switching circuit, and proofreads a measure resistance circuit when measuring resistance 
of said communication line. A program code which can perform a computer for performing (for 
example, an examination preliminary treatment which CPU31 performs), It is characterized by 
storing a program containing a program code which can perform a computer for connecting 
said communication line to said measure resistance circuit by said switching circuit, and 
performing measure resistance processing (for example, measurement executive operation 
which CPU31 performs) of this communication line. 

[0012]A calibration circuit which according to this storage according to claim 5 connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, A switching circuit which changes a measure resistance circuit 
which measures resistance of a communication line, said calibration circuit, and said 
communication line to a measure resistance circuit, and is connected, By being the storage 
which stored a program which can perform a computer for performing measure resistance 
processing of said communication line by a measure resistance device of preparation 
********** anc j execu tj n g a program stored in this storage, A computer (for example, CPU31 of 
the control circuit 3), When measuring resistance of said communication line, measurement- 
setup processing which connects said calibration circuit to said measure resistance circuit by 
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said switching circuit, and proofreads a measure resistance circuit is performed, said 
communication line is connected to said measure resistance circuit by said switching circuit, 
and measure resistance processing of this communication line is performed. 
[0013]Therefore, it writes with measuring resistance of a communication line by this claim 1 , 
claim 3, and the invention according to claim 5, after proofreading a measure resistance circuit 
when measuring resistance of a communication line, There is no gap of time at the time of 
calibration data acquisition and actual measurement, it stops producing an error of 
measurement by the surrounding temperature change etc., and resistance of a communication 
line can be measured with high precision. 

[0014]lt is highly precise and it is not necessary to use parts of a wide temperature range, and 
like before, since a system in consideration of environmental variations, such as a temperature 
change, which does not use such expensive parts can be built, cost is reducible as the whole 
system. 

[0015]ln a measure resistance device of the communication line according to claim 1, the 
invention according to claim 2 said control means, A discriminating means which distinguishes 
whether this calibration data is in an appropriate range by acquiring calibration data at the time 
of proofreading said measure resistance circuit. When it had further (for example, the step S5 
in an examination preliminary treatment of d rawin g 4 which CPU31 performs), said calibration 
data was in a proper time base range by said discriminating means and it is distinguished, 
When measure resistance of said communication line by said measure resistance circuit was 
performed (for example, step S15 in measurement executive operation of drawin g 5 which 
CPU31 performs), said calibration data could not be found into a proper time base range by 
said discriminating means and it is distinguished, The feature of what (for example, test 
release processing of drawing 6 which CPU31 performs) measure resistance of said 
communication line by said measure resistance circuit is stopped for is carried out. 
[0016]According to this invention according to claim 2, in a measure resistance device of the 
communication line according to claim 1 a discriminating means, When calibration data at the 
time of proofreading said measure resistance circuit was acquired in said control means, it 
distinguished whether this calibration data would be in an appropriate range, said calibration 
data was in a proper time base range by said discriminating means and it is distinguished, 
When measure resistance of said communication line by said measure resistance circuit is 
performed, said calibration data could not be found into a proper time base range by said 
discriminating means and it is distinguished, measure resistance of said communication line by 
said measure resistance circuit is stopped. 

[0017]ln a measure resistance method of the communication line according to claim 3, the 
invention according to claim 4 said control process, When calibration data acquired according 
to said proofreading process was further provided with a discrimination process which 
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distinguishes whether it is in an appropriate range, said calibration data was in a proper time 
base range according to said discrimination process and it is distinguished, When said 
measure resistance process is performed, said calibration data could not be found into a 
proper time base range by said discrimination process and it is distinguished, it is 
characterized by stopping said measure resistance process. 

[0018]According to this invention according to claim 4, in a measure resistance method of the 
communication line according to claim 3 a discrimination process, When calibration data 
acquired according to said proofreading process distinguished whether it would be in an 
appropriate range in said control process, said calibration data was in a proper time base 
range according to said discrimination process and it is distinguished, When said measure 
resistance process is performed, said calibration data could not be found into a proper time 
base range by said discrimination process and it is distinguished, it is characterized by 
stopping said measure resistance process. 

[0019]Therefore, abnormalities in a measure resistance device of a communication line are 
detectable by stopping measure resistance and not measuring resistance by this claim 2 and 
invention according to claim 4, when it can distinguish and is not able to proofread properly, 
whether a measure resistance circuit has been proofread properly and. 
[0020] 

[Embodiment of the InventionJHereafter, the 1 embodiment of the measure resistance method 
of the communication line which starts this invention with reference to drawing 1_- dr awin g 10 
is described in detail. Composition is explained first. 

[0021] Draw i ng 1 is a figure showing the important section composition of the measure 
resistance device of a communication line. In this d rawin g 1, the workstation (henceforth 
"WS:Work Station") 2 is connected to the measure resistance device 1 , and the measure 
resistance device 1 is connected to the transmission line 6. 

[0022]When WS2 communicates via an analog telephone system and an ISDN system 
network, Although it has a function as OPS (Operation System) for controlling the member 
accommodation module which bears member accommodation and a line concentration 
function, and the circuit treatment module which bears a switching function, This embodiment 
explains the following composition as what bears control when measuring resistance of the 
transmission line 6 using the measure resistance device 1 which carries out measure 
resistance of the communication line concerning this invention. 

[0023]As the measure resistance device 1 is shown in drawing 1 , the important section is 
constituted by the control circuit 3, the testing circuit 4, and the calibration circuit 5, and the 
details are circuitry as shown in drawing 3. 

[0024]According to the measure resistance directions from WS2, the control circuit 3 
proofreads the measure resistance device 1 using the calibration circuit 5, and measures 
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resistance of the transmission line 6 by the testing circuit 4. As the control circuit 3 is shown in 
draw ing 2, the important section comprises CPU31, I/032, and the memory 33. 
[0025]CPU(Central Processing Unit) 31, When measuring resistance of the transmission line 
6, the application program specified out of the system program stored in the memory 33 and 
the various application programs corresponding to the system concerned is developed to the 
program storage area in the memory 33 which is not illustrated, Various processing is 
performed according to the application program which stored temporarily the various directions 
or data inputted from WS2 in the memory 33, and was stored in the memory 33 according to 
this input directions and input data, and that processing result is stored in the memory 33. 
[0026]When CPU31 measures resistance of the transmission line 6 and the test preparation 
command from WS2 is received, it performs the examination preliminary treatment mentioned 
later, sets up a system of measurement, and answers WS2. Subsequently, when a 
measurement execute command is received from WS2, measurement executive operation 
mentioned later is performed and the measurement result is outputted to WS2. And when WS2 
blank-test release command is received, test release processing mentioned later is performed 
and WS2 is answered. 

[0027]CPU31 judges whether the measure resistance device 1 is proofread and calibration 
data is in an appropriate range, and if calibration data is in an appropriate range, it will change 
the range of the amplifier 111 which measures and mentions resistance of the transmission 
line 6 later to a proper range. And calibration data and the measured resistance value data of 
the transmission line 6 are stored in the memory 33. [0028]l/O(lnput/output) 32, According to 
the proofreading instruction of the measure resistance device 1 and the measure resistance 
directions of the transmission line 6 which are inputted from WS2, When the AID conversion of 
calibration data when the measure resistance device 1 proofreads by a calibration circuit or 
resistance of the transmission line 6 is measured, and the measured resistance value data of 
the transmission line 6 is acquired and carried out, and it outputs to CPU31 and the data is 
inputted from CPU31, it outputs to WS2. 

[0029]When memory (Memory)33 executes [ CPU31 ] the various above-mentioned 
application programs, while forming the program storage area which develops various data, 
The memory area for developing the various processing results (calibration data, resistance 
measurement, etc.) after CPU31 performs each above-mentioned processing is formed. 
[0030]The various above-mentioned application programs, various data, etc. are memorized 
beforehand, and the memory 33 comprises that this memory 33 is magnetic, an optical storage 
medium, or semiconductor memory. And the memory 33 memorizes the data of the calibration 
data of the above-mentioned system program, various application programs, and the measure 
resistance device 1 processed with each processing program, the resistance value data of the 
transmission line 6, etc. 
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[0031]As shown in drawing 3, the testing circuit 4 is constituted by the constant current source 
circuit 8, the differential amplifier 9, the low pass filter (LPF:Low Pass Filter) 10, and ranging 
machine 1 1 grade, proofreads the measure resistance device 1 , and has a function which 
measures resistance of the transmission line 6. And the testing circuit 4 outputs the calibration 
data obtained as the above-mentioned proofreading and a measurement result, and the 
resistance value data of the transmission line 6 to CPU31 via I/032 in the control circuit 3. 
[0032]As shown in drawing 3, the calibration circuit 5 by changing resistance of 2komega or 0 
ohm of resistance (switch-on), and the measuring resistance 7 of the transmission line 6 to the 
testing circuit 4 by relay RL2 and RL3, and connecting by the inside, It is a circuit for 
performing offset proofreading and the Spahn proofreading of the measure resistance device 
1. 

[0033]The constant current source circuit 8 supplies the calibration circuit 5 or measuring 
resistance 7 constant current, and the differential amplifier 9 outputs each voltage when 
current is sent through two kinds of resistance in the calibration circuit 5, or the measuring 
resistance 7 to the low pass filter 10. When the output of the differential amplifier 9 inputs into 
the low pass filter 10, the low pass filter 10, A dc component is outputted to I/032 in the control 
circuit 3 via the ranging machine 11, and I/032 changes into digital data the analog-currents 
signal inputted from the ranging machine 11, and outputs it to CPU31 in the control circuit 3. 
[0034]The ranging machine 11 has the proper range which changed relay RL4 and RL5, 
changed the amplification factor of the amplifier 111, and suited the resistance of the 
measuring resistance 7 with the directions from CPU31 in the control circuit 3 from three kinds 
of measurement ranges (resistance ratio: 4, 32, 1/2) chosen. 

[0035]The range of the measurable resistance of the measurement range set up with the 
ranging machine 11, For example, they are not less than 750ohms shown in range ** by the 
resistance ratio 1/2 (amplification factor: twice) as shown in drawing 10_and 78ohm-750ohm 
shown in range ** by the resistance ratio 4 (amplification factor: 1/4 time), and 10ohm-78ohm 
shown in range ** by the resistance ratio 32 (amplification factor: 1/32). 
[0036]Next, operation of this embodiment is explained using drawing^- d rawin g 9. Dr awin g 4 
is a flow chart which shows the examination preliminary treatment performed before the 
measure resistance of the transmission line 6. If measure resistance directions of the 
transmission line 6 are inputted from WS, CPU31 of the control circuit 3 will perform various 
initial setting in the measure resistance device 1 (Step S1). In this initial setting, the ranging 
machine 1 1 is set as range ** (twice as many amplification factor as this) by relay RL4, and 
resistance of internal 2komega is connected to the testing circuit 4 by relay RL2 and RL3 in the 
calibration circuit 5. 

[0037]CPU31 in the control circuit 3 connects the output stage of the constant current source 
circuit 8 by relay RL1 to the testing circuit 4 (Step S2), and turns on the power supply of the 
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constant current source circuit 8 (Step S3). And CPU31 starts the measure resistance device 
calibration processing (refer to drawing 7) mentioned later (step S4). 

[0038]After ending the measure resistance device calibration processing mentioned later, in 
Step S5, CPU31 in the control circuit 3 judges whether the calibration data acquired by 
measure resistance device calibration processing is in proofreading within the limits. And when 
it is in proofreading within the limits, it shifts to Step S8, and when there is nothing to 
proofreading within the limits, it shifts to Step S6. 

[0039]When there is no calibration data which carried out proofreading processing of this 
measure resistance device 1 in proofreading within the limits, CPU31 in the control circuit 3 
ends (Step S7) and an examination preliminary treatment, after performing test release 
processing (refer to drawing 6) which gives the alert for and (Step S6) mentions measurement 
impossible alarm (MESALM) later to WS2 via I/032. 

[0040]On the other hand, when the calibration data which carried out proofreading processing 
of this measure resistance device 1 is in proofreading within the limits. CPU31 in the control 
circuit 3 calculates the calibration value A and B parameter for proofreading the resistance 
measurement of the measuring resistance 7 of the transmission line 6 (Step S8), sets up a line 
concentration portion (step S9), and ends an examination preliminary treatment. 
[0041]The measurement executive operation for actually measuring resistance of the 
transmission line 6 next, if CPU31 in the control circuit 3 answers WS2 in the end of an 
examination preliminary treatment via I/032 after an examination preliminary treatment is 
proofreading within the limits and is completed, and the measurement execute command from 
WS2 is received via I/032 is started. 

[0042]Drawing 5 is a flow chart which shows measurement executive operation. If a 
measurement execute command is received via I/032 from WS2, CPU31 in the control circuit 
3 will start measurement executive operation next. 

[0043JCPU31 in the control circuit 3 will connect the constant current source circuit 8 to the 
measuring resistance 7 of the transmission line 6 by relay RL1, if measurement executive 
operation is started (Step S10). And the range of the ranging machine 1 1 is set as ** (twice as 
many amplification factor as this) by relay RL4 (Step S11), and whether it is appropriate that 
the ranging machine 1 1 chooses which range and in order to judge, the measure resistance 
device measuring process mentioned later is performed (Step S12). 

[0044]ln Step S13, CPU31 in the control circuit 3 judges whether it is proper range within the 
limits of range ** which the resistance value data of the measuring resistance 7 of the 
transmission line 6 measured by the measure resistance device measuring process set up by 
initial setting (Step S1) of the examination preliminary treatment. If the resistance value data of 
the measuring resistance 7 of the transmission line 6 is not in an appropriate range, CPU31 in 
the control circuit 3 will change the ranging machine 11 to a range (** or **) suitable for the 
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resistance value data of the measuring resistance 7 of the transmission line 6 by relay RL4 
and RL5 (StepS14). 

[0045]Thus, after choosing a proper range, CPU31 in the control circuit 3 performs again the 
measure resistance device measuring process mentioned later, and acquires the resistance 
value data of the measuring resistance 7 of the transmission line 6 (Step S15). 
[0046]When it finishes acquiring the resistance value data of the measuring resistance 7 of the 
transmission line 6, CPU31 in the control circuit 3, The resistance value data of the actual 
transmission line 6 is calculated from the resistance value data and calibration data of the 
measuring resistance 7 of the transmission line 6 by turning off the power supply of the 
constant current source circuit 8 (Step S16), and executing the predetermined arithmetic 
processing program memorized in the memory 33 (Step S17). 

[0047]CPU31 in the control circuit 3 saves the result of an operation of the resistance value 
data of the transmission line 6 in the predetermined preservation destination in the memory 33 
while developing to the memory area of the memory 33. Then, CPU31 in the control circuit 3 
ends measurement executive operation, and transmits the result of an operation of the 
resistance value data of the transmission line 6 stored in the memory 33 to WS2 via I/032. 
[0048]Drawing 6js a flow chart which shows the test release processing which CPU31 in the 
control circuit 3 performs. 

[0049]When the measure resistance device 1 is not settled in the proofreading range in Step 
S6 under examination preliminary treatment (refer to drawing 4), CPU31 in the control circuit 3, 
If WS2 is alerted for measurement impossible alarm (MESALM) via I/032 (Step S7) and the 
test release processing command from WS2 is received via I/032, test release processing will 
be started (Step S7). If test release processing is started, CPU31 in the control circuit 3 turns 
off the power supply of the constant current source circuit 8 (Step S18). 
[0050]And CPU31 in the control circuit 3 cancels a line concentration portion (Step S19), cuts 
connection between the circuits of the constant current source circuit 8 and the transmission 
line 6 by relay RL1 (Step S20), and initializes system-of-measurement setting out in the 
measure resistance device 1 (Step S25). By initialization of setting out of this system of 
measurement, the ranging machine 11 is set as range ** by relay RL4. Then, test release 
processing is completed, and the measure resistance device 1 also ends an examination 
preliminary treatment without being proofread. 

[0051]Drawing 7js a flow chart which shows the measure resistance device calibration 
processing which CPU31 in the control circuit 3 performs. 

[0052]ln step S4 under examination preliminary treatment (refer to arawing_4), if measure 
resistance device calibration processing is started, CPU31 in the control circuit 3 turns on the 
power supply of the constant current source circuit 8 (Step S22). 

[0053]And CPU31 in the control circuit 3 performs the measure resistance device measuring 
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process later mentioned when the resistance in the calibration circuit 5 is connected to 
2komega (Step S23). 

[0054]Subsequently, after CPU31 sets resistance in the calibration circuit 5 to 0 ohm (switch- 
on) and setting the measurement range in the ranging machine 11 as ** (amplification factor: 
twice) (Step S24), the measure resistance device measuring process mentioned later is 
performed (Step S25). 

[0055]After CPU31 sets the measurement range in the ranging machine 11 as ** (amplification 
factor: 1/4 time) (Step S26), it performs the measure resistance device measuring process 
mentioned later (Step S27), and makes it the same, After setting the measurement range in 
the ranging machine 11 as ** (amplification factor: 1/32 time) (Step S28), the measure 
resistance device measuring process mentioned later is performed (Step S29). 
[0056]As mentioned above, since a measurement range can be changed by relay RL4 in the 
ranging machine 11, and RL5 to 0 ohm (switch-on) of resistance in the calibration circuit 5, a 
measure resistance device measuring process can be performed and a total of four kinds of 
measurement results can be obtained, The measure resistance device 1 can be more correctly 
proofread by using these calibration data. 

[0057]After finishing four above-mentioned measure resistance device measuring processes, 
CPU31 in the control circuit 3 turns off the power supply of the constant current source circuit 8 
(Step S30), turns off a measure resistance device calibration (Step S31), and ends measure 
resistance device calibration processing. 

[0058]Drawing 8Js a showing [ the measure resistance device measuring process performed 
in measurement executive operation and measure resistance device calibration processing ] 
flow chart. 

[0059]lf a measure resistance device measuring process is started, CPU31 in the control 
circuit 3 will input "1" into the measurement count of the program storage area in the memory 
33 (Step S32). 

[0060]And CPU31 in the control circuit 3 performs the analog measuring process mentioned 
later, The analog measured value signal accompanying the measure resistance of the 
transmission line 6 is acquired from I/032 in the control circuit 3 as A/D measured value (Step 
S33), and C=C+A/D value is calculated to counted value C (Step S34). 
[0061]ln Step S35, CPU31 in the control circuit 3 shifts to Step S36, when judging whether the 
measurement count became 16 times and it is less than 16 times yet, and it performs the 
analog measuring process which returns to Step S33 and mentions a measurement count later 
similarly after adding 1 to the original measurement count. CPU31 in the control circuit 3 
repeats the same processing, and when a measurement count becomes 16 times, it ends a 
measure resistance device measuring process. 

[0062]Thus, the value of called-for C changes into digital data the analog data produced by 
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measuring resistance of the transmission line 6 a total of 16 times by I/032 in the control circuit 
3, and totals A/D value which is the value. 

[0063] Drawin g 9 is a flow chart which shows the analog measuring process in Step S33 of a 
measure resistance device measuring process. 

[0064]lf an analog measuring process is started, CPU31 in the control circuit 3 will start A/D 
measurement (Step S37), and will start the timer for 1 s (Step S38). 

[0065]ln Step S46, CPU31 in the control circuit 3 judges whether there was any interrupt signal 
of measuring finish, while the timer for 1 s has started. When there is an interrupt signal of 
measuring finish, it shifts to Step S40, EVENT1 is performed, and A/D measured value is led 
(Step S41). moreover -- shifting to Step S42 and performing EVENT2, when there is no 
interrupt signal of measuring finish -- the time of proofreading -- measurement impossible 
alarm (MESALM) -- at the time of an examination (at the time of measurement execution), 
WS2 is alerted for the alarm of an abnormal occurrence via I/032 during measurement (Step 
S43). Then, CPU31 in the control circuit 3 ends an analog measuring process. 
[0066]As mentioned above, in this embodiment, after acquiring calibration data, we decided to 
measure the resistance of the measuring resistance 7 of the transmission line 6 continuously, 
and the composition which it is not related at the time of measurement execution, and acquires 
calibration data on a periodic target (every [ for example, ] 24 hours) did not carry out the 
resistance of the measuring resistance 7 of the transmission line 6. 

[0067]Since the time at the time of calibration data acquisition and the measure resistance of 
the actual transmission line 6 stops shifting by this when measuring the resistance of the 
measuring resistance 7 of the transmission line 6, it stops producing the error of measurement 
by the surrounding temperature change etc., and resistance of the transmission line 6 can be 
measured with high precision. 

[0068]Since the system in consideration of environmental variations, such as a temperature 
change, which is highly precise, and it becomes unnecessary to use the parts of a wide 
temperature range, and does not use such expensive parts can be built like before, cost is 
reducible as the whole system. 

[0069]When calibration data is acquired, and it distinguishes whether the calibration data is in 
an appropriate range and there is nothing into an appropriate range, The abnormalities in the 
transmission line 6 or the measure resistance device 1 are detectable by writing with stopping 
measurement of the resistance of the measuring resistance 7 of the transmission line 6, and 
being unable to acquire resistance value data in this case. Thereby, resistance of a 
communication line can be measured with high precision. 
[0070] 

[Effect of the lnvention]lt writes with measuring resistance of a communication line, after 
proofreading a measure resistance circuit when measuring resistance of a communication line 
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according to claim 1, claim 3, and the invention according to claim 5, There is no gap of the 
time at the time of calibration data acquisition and actual measurement, it stops producing the 
error of measurement by the surrounding temperature change etc., and resistance of a 
communication line can be measured with high precision. 

[0071 ]lt is highly precise and it is not necessary to use the parts of a wide temperature range, 
and like before, since the system in consideration of environmental variations, such as a 
temperature change, which does not use such expensive parts can be built, cost is reducible 
as the whole system. 

[0072]According to claim 2 and the invention according to claim 4, the abnormalities in the 
measure resistance device of a communication line are detectable whether the measure 
resistance circuit has been proofread properly and by stopping measure resistance and not 
measuring resistance of a communication line, when it can distinguish and is not able to 
proofread properly. 

[Translation done.] 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the lnvention]This invention relates to a measure resistance device and the measure 
resistance method, and relates to the measure resistance device and the measure resistance 
method of measuring the resistance of a circuit at the time of opening of traffic of a 
communication line, and maintenance in detail. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]When the resistance of a communication line was measured 
conventionally, the reference resistance (0ohmand2komega) in a calibration circuit was 
measured on the periodic target (every [ for example, ] 24 hours), this measured value was 
held as calibration data, and the measured value of the communication line surveyed with this 
held calibration data was proofread. 

[0003]lf directions of measure resistance come by the measuring method of the resistance of 
this communication line from an upper device (WS), the resistance of a communication line is 
actually measured, using the calibration data currently held, the resistance of a testing circuit 
will be proofread and the measurement result of the resistance of a communication line will be 
searched for. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the lnvention]lt writes with measuring resistance of a communication line, after 
proofreading a measure resistance circuit when measuring resistance of a communication line 
according to claim 1, claim 3, and the invention according to claim 5, There is no gap of the 
time at the time of calibration data acquisition and actual measurement, it stops producing the 
error of measurement by the surrounding temperature change etc., and resistance of a 
communication line can be measured with high precision. 

[0071]lt is highly precise and it is not necessary to use the parts of a wide temperature range, 
and like before, since the system in consideration of environmental variations, such as a 
temperature change, which does not use such expensive parts can be built, cost is reducible 
as the whole system. 

[0072]According to claim 2 and the invention according to claim 4, the abnormalities in the 
measure resistance device of a communication line are detectable whether the measure 
resistance circuit has been proofread properly and by stopping measure resistance and not 
measuring resistance of a communication line, when it can distinguish and is not able to 
proofread properly. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bir^ 1/23/2009 



JP,2001-074795.A [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]However, in the measuring method of the resistance 
of the conventional communication line, in the time of actually measuring the resistance of a 
communication line with the time of acquiring calibration data, in order to acquire calibration 
data periodically, since there was a time lag, when the surrounding temperature change etc. 
occurred, the error of measurement had arisen in the measured value of the communication 
line. 

[0005]For this reason, in the former, even if there was change of environment, such as a 
temperature change, it was highly precise and needed to use the parts of the wide temperature 
range so that the accuracy of measurement could be satisfied, but. Usable parts are expensive 
in this wide temperature range, and there was also a problem that cost cost dearly as the 
whole system, by using such parts. 

[0006]The technical problem of this invention is providing the measure resistance device and 
the measure resistance method of measuring the resistance of a communication line with high 
precision, without using such expensive parts. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the ProblemJIn order to solve an aforementioned problem, the invention 
according to claim 1, A calibration circuit (for example, calibration circuit 5) which connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, A measure resistance circuit (for example, the constant current 
source circuit 8, the differential amplifier 9, the Robus filter 10, and the ranging machine 1 1 in 
the testing circuit 4) which measures resistance of a communication line, In a measure 
resistance device of a communication line provided with a switching circuit (for example, relay 
RL2 in the calibration circuit 5, RL3) which changes said calibration circuit and said 
communication line to a measure resistance circuit, and is connected, When measuring 
resistance of said communication line, after proofreading by connecting said calibration circuit 
to said measure resistance circuit by said switching circuit, It is characterized by having a 
control means (for example, step S4 in an examination preliminary treatment of dra wing 4 
which CPU31 performs and Step S15 in measurement executive operation of drawing 5) which 
connects said communication line to this measure resistance circuit by this switching circuit, 
and performs measure resistance of this communication line. 

[0008]A calibration circuit which according to this invention according to claim 1 connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, In a measure resistance device of a communication line provided 
with a switching circuit which changes a measure resistance circuit which measures resistance 
of a communication line, said calibration circuit, and said communication line to a measure 
resistance circuit, and is connected, When a control means measures resistance of said 
communication line, after it proofreads by connecting said calibration circuit to said measure 
resistance circuit by said switching circuit, it connects said communication line to this measure 
resistance circuit by this switching circuit, and performs measure resistance of this 
communication line. 
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[0009]A proofreading process which the invention according to claim 3 connects resistance for 
proofreading of an existing value to a measure resistance circuit, and proofreads a measure 
resistance circuit, In a measure resistance method of a communication line provided with a 
measure resistance process of measuring resistance of a communication line by said measure 
resistance circuit, When measuring resistance of said communication line, after proofreading a 
measure resistance circuit according to said proofreading process, it is characterized by 
having a control process of changing and controlling each process so that said measure 
resistance process may be performed. 

[001 0]A proofreading process which according to this invention according to claim 3 connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, In a measure resistance method of a communication line which it 
had, a measure resistance process of measuring resistance of a communication line by said 
measure resistance circuit a control process, When measuring resistance of said 
communication line, after proofreading a measure resistance circuit according to said 
proofreading process, each process is changed and controlled to perform said measure 
resistance process. 

[0011]A calibration circuit which the storage according to claim 5 connects resistance for 
proofreading of an existing value to a measure resistance circuit, and proofreads a measure 
resistance circuit, A switching circuit which changes a measure resistance circuit which 
measures resistance of a communication line, said calibration circuit, and said communication 
line to a measure resistance circuit, and is connected, It is the storage which stored a program 
which can perform a computer for performing measure resistance processing of said 
communication line by a measure resistance device of preparation **********_ Measurement- 
setup processing which connects said calibration circuit to said measure resistance circuit by 
said switching circuit, and proofreads a measure resistance circuit when measuring resistance 
of said communication line. A program code which can perform a computer for performing (for 
example, an examination preliminary treatment which CPU31 performs), It is characterized by 
storing a program containing a program code which can perform a computer for connecting 
said communication line to said measure resistance circuit by said switching circuit, and 
performing measure resistance processing (for example, measurement executive operation 
which CPU31 performs) of this communication line. 

[001 2]A calibration circuit which according to this storage according to claim 5 connects 
resistance for proofreading of an existing value to a measure resistance circuit, and proofreads 
a measure resistance circuit, A switching circuit which changes a measure resistance circuit 
which measures resistance of a communication line, said calibration circuit, and said 
communication line to a measure resistance circuit, and is connected, By being the storage 
which stored a program which can perform a computer for performing measure resistance 
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processing of said communication line by a measure resistance device of preparation 
********** anc j execu tj n g a program stored in this storage, A computer (for example, CPU31 of 
the control circuit 3), When measuring resistance of said communication line, measurement- 
setup processing which connects said calibration circuit to said measure resistance circuit by 
said switching circuit, and proofreads a measure resistance circuit is performed, said 
communication line is connected to said measure resistance circuit by said switching circuit, 
and measure resistance processing of this communication line is performed. 
[0013]Therefore, it writes with measuring resistance of a communication line by this claim 1, 
claim 3, and the invention according to claim 5, after proofreading a measure resistance circuit 
when measuring resistance of a communication line, There is no gap of time at the time of 
calibration data acquisition and actual measurement, it stops producing an error of 
measurement by the surrounding temperature change etc., and resistance of a communication 
line can be measured with high precision. 

[0014]lt is highly precise and it is not necessary to use parts of a wide temperature range, and 
like before, since a system in consideration of environmental variations, such as a temperature 
change, which does not use such expensive parts can be built, cost is reducible as the whole 
system. 

[0015]ln a measure resistance device of the communication line according to claim 1, the 
invention according to claim 2 said control means, A discriminating means which distinguishes 
whether this calibration data is in an appropriate range by acquiring calibration data at the time 
of proofreading said measure resistance circuit. When it had further (for example, the step S5 
in an examination preliminary treatment of dr awin g 4which CPU31 performs), said calibration 
data was in a proper time base range by said discriminating means and it is distinguished, 
When measure resistance of said communication line by said measure resistance circuit was 
performed (for example, step S15 in measurement executive operation of drawing 5 which 
CPU31 performs), said calibration data could not be found into a proper time base range by 
said discriminating means and it is distinguished, The feature of what (for example, test 
release processing of drawing 6 which CPU31 performs) measure resistance of said 
communication line by said measure resistance circuit is stopped for is carried out. 
[0016]According to this invention according to claim 2, in a measure resistance device of the 
communication line according to claim 1 a discriminating means, When calibration data at the 
time of proofreading said measure resistance circuit was acquired in said control means, it 
distinguished whether this calibration data would be in an appropriate range, said calibration 
data was in a proper time base range by said discriminating means and it is distinguished, 
When measure resistance of said communication line by said measure resistance circuit is 
performed, said calibration data could not be found into a proper time base range by said 
discriminating means and it is distinguished, measure resistance of said communication line by 
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said measure resistance circuit is stopped. 

[0017]ln a measure resistance method of the communication line according to claim 3, the 
invention according to claim 4 said control process, When calibration data acquired according 
to said proofreading process was further provided with a discrimination process which 
distinguishes whether it is in an appropriate range, said calibration data was in a proper time 
base range according to said discrimination process and it is distinguished. When said 
measure resistance process is performed, said calibration data could not be found into a 
proper time base range by said discrimination process and it is distinguished, it is 
characterized by stopping said measure resistance process. 

[0018]According to this invention according to claim 4, in a measure resistance method of the 
communication line according to claim 3 a discrimination process, When calibration data 
acquired according to said proofreading process distinguished whether it would be in an 
appropriate range in said control process, said calibration data was in a proper time base 
range according to said discrimination process and it is distinguished, When said measure 
resistance process is performed, said calibration data could not be found into a proper time 
base range by said discrimination process and it is distinguished, it is characterized by 
stopping said measure resistance process. 

[0019]Therefore, abnormalities in a measure resistance device of a communication line are 
detectable by stopping measure resistance and not measuring resistance by this claim 2 and 
invention according to claim 4, when it can distinguish and is not able to proofread properly, 
whether a measure resistance circuit has been proofread properly and. 
[0020] 

[Embodiment of the lnvention]Hereafter, the 1 embodiment of the measure resistance method 
of the communication line which starts this invention with reference to drawing 1 - drawing 10 
is described in detail. Composition is explained first. 

[002 1]Dra wing 1 is a figure showing the important section composition of the measure 
resistance device of a communication line. In this d rawin g 1, the workstation (henceforth 
"WS:Work Station") 2 is connected to the measure resistance device 1, and the measure 
resistance device 1 is connected to the transmission line 6. 

[0022]When WS2 communicates via an analog telephone system and an ISDN system 
network, Although it has a function as OPS (Operation System) for controlling the member 
accommodation module which bears member accommodation and a line concentration 
function, and the circuit treatment module which bears a switching function, This embodiment 
explains the following composition as what bears control when measuring resistance of the 
transmission line 6 using the measure resistance device 1 which carries out measure 
resistance of the communication line concerning this invention. 

[0023]As the measure resistance device 1 is shown in drawing 1 , the important section is 
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constituted by the control circuit 3, the testing circuit 4, and the calibration circuit 5, and the 
details are circuitry as shown in draw ing 3. 

[0024]According to the measure resistance directions from WS2, the control circuit 3 
proofreads the measure resistance device 1 using the calibration circuit 5, and measures 
resistance of the transmission line 6 by the testing circuit 4. As the control circuit 3 is shown in 
drawingj>, the important section comprises CPU31, I/032, and the memory 33. 
[0025]CPU(Central Processing Unit) 31, When measuring resistance of the transmission line 
6, the application program specified out of the system program stored in the memory 33 and 
the various application programs corresponding to the system concerned is developed to the 
program storage area in the memory 33 which is not illustrated, Various processing is 
performed according to the application program which stored temporarily the various directions 
or data inputted from WS2 in the memory 33, and was stored in the memory 33 according to 
this input directions and input data, and that processing result is stored in the memory 33. 
[0026]When CPU31 measures resistance of the transmission line 6 and the test preparation 
command from WS2 is received, it performs the examination preliminary treatment mentioned 
later, sets up a system of measurement, and answers WS2. Subsequently, when a 
measurement execute command is received from WS2, measurement executive operation 
mentioned later is performed and the measurement result is outputted to WS2. And when WS2 
blank-test release command is received, test release processing mentioned later is performed 
and WS2 is answered. 

[0027]CPU31 judges whether the measure resistance device 1 is proofread and calibration 
data is in an appropriate range, and if calibration data is in an appropriate range, it will change 
the range of the amplifier 111 which measures and mentions resistance of the transmission 
line 6 later to a proper range. And calibration data and the measured resistance value data of 
the transmission line 6 are stored in the memory 33. [0028]l/O(lnput/output) 32, According to 
the proofreading instruction of the measure resistance device 1 and the measure resistance 
directions of the transmission line 6 which are inputted from WS2, When the A/D conversion of 
calibration data when the measure resistance device 1 proofreads by a calibration circuit or 
resistance of the transmission line 6 is measured, and the measured resistance value data of 
the transmission line 6 is acquired and carried out, and it outputs to CPU31 and the data is 
inputted from CPU31, it outputs to WS2. 

[0029]When memory (Memory)33 executes [ CPU31 ] the various above-mentioned 
application programs, while forming the program storage area which develops various data, 
The memory area for developing the various processing results (calibration data, resistance 
measurement, etc.) after CPU31 performs each above-mentioned processing is formed. 
[0030]The various above-mentioned application programs, various data, etc. are memorized 
beforehand, and the memory 33 comprises that this memory 33 is magnetic, an optical storage 
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medium, or semiconductor memory. And the memory 33 memorizes the data of the calibration 
data of the above-mentioned system program, various application programs, and the measure 
resistance device 1 processed with each processing program, the resistance value data of the 
transmission line 6, etc. 

[0031]As shown in drawing 3, the testing circuit 4 is constituted by the constant current source 
circuit 8, the differential amplifier 9, the low pass filter (LPF:Low Pass Filter) 10, and ranging 
machine 1 1 grade, proofreads the measure resistance device 1 , and has a function which 
measures resistance of the transmission line 6. And the testing circuit 4 outputs the calibration 
data obtained as the above-mentioned proofreading and a measurement result, and the 
resistance value data of the transmission line 6 to CPU31 via I/032 in the control circuit 3. 
[0032]As shown in drawing 3, the calibration circuit 5 by changing resistance of 2komega or 0 
ohm of resistance (switch-on), and the measuring resistance 7 of the transmission line 6 to the 
testing circuit 4 by relay RL2 and RL3, and connecting by the inside, It is a circuit for 
performing offset proofreading and the Spahn proofreading of the measure resistance device 
1. 

[0033]The constant current source circuit 8 supplies the calibration circuit 5 or measuring 
resistance 7 constant current, and the differential amplifier 9 outputs each voltage when 
current is sent through two kinds of resistance in the calibration circuit 5, or the measuring 
resistance 7 to the low pass filter 10. When the output of the differential amplifier 9 inputs into 
the low pass filter 10, the low pass filter 10, A dc component is outputted to I/032 in the control 
circuit 3 via the ranging machine 11, and I/032 changes into digital data the analog-currents 
signal inputted from the ranging machine 11, and outputs it to CPU31 in the control circuit 3. 
[0034]The ranging machine 11 has the proper range which changed relay RL4 and RL5, 
changed the amplification factor of the amplifier 111, and suited the resistance of the 
measuring resistance 7 with the directions from CPU31 in the control circuit 3 from three kinds 
of measurement ranges (resistance ratio: 4, 32, 1/2) chosen. 

[0035]The range of the measurable resistance of the measurement range set up with the 
ranging machine 11, For example, they are not less than 750ohms shown in range ** by the 
resistance ratio 1/2 (amplification factor: twice) as shown in drawing 10^and 78ohm-750ohm 
shown in range ** by the resistance ratio 4 (amplification factor: 1/4 time), and 10ohm-78ohm 
shown in range ** by the resistance ratio 32 (amplification factor: 1/32). 

[0036]Next, operation of this embodiment is explained using drawing^ - drawing 9. Drawing 4 
is a flow chart which shows the examination preliminary treatment performed before the 
measure resistance of the transmission line 6. If measure resistance directions of the 
transmission line 6 are inputted from WS, CPU31 of the control circuit 3 will perform various 
initial setting in the measure resistance device 1 (Step S1). In this initial setting, the ranging 
machine 1 1 is set as range ** (twice as many amplification factor as this) by relay RL4, and 
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resistance of internal 2komega is connected to the testing circuit 4 by relay RL2 and RL3 in the 
calibration circuit 5. 

[0037]CPU31 in the control circuit 3 connects the output stage of the constant current source 
circuit 8 by relay RL1 to the testing circuit 4 (Step S2), and turns on the power supply of the 
constant current source circuit 8 (Step S3). And CPU31 starts the measure resistance device 
calibration processing (refer to drawing 7) mentioned later (step S4). 
[0038]After ending the measure resistance device calibration processing mentioned later, in 
Step S5, CPU31 in the control circuit 3 judges whether the calibration data acquired by 
measure resistance device calibration processing is in proofreading within the limits. And when 
it is in proofreading within the limits, it shifts to Step S8, and when there is nothing to 
proofreading within the limits, it shifts to Step S6. 

[0039]When there is no calibration data which carried out proofreading processing of this 
measure resistance device 1 in proofreading within the limits, CPU31 in the control circuit 3 
ends (Step S7) and an examination preliminary treatment, after performing test release 
processing (refer to drawing 6) which gives the alert for and (Step S6) mentions measurement 
impossible alarm (MESALM) later to WS2 via I/032. 

[0040]On the other hand, when the calibration data which carried out proofreading processing 
of this measure resistance device 1 is in proofreading within the limits. CPU31 in the control 
circuit 3 calculates the calibration value A and B parameter for proofreading the resistance 
measurement of the measuring resistance 7 of the transmission line 6 (Step S8), sets up a line 
concentration portion (step S9), and ends an examination preliminary treatment. 
[0041 ]The measurement executive operation for actually measuring resistance of the 
transmission line 6 next, if CPU31 in the control circuit 3 answers WS2 in the end of an 
examination preliminary treatment via I/032 after an examination preliminary treatment is 
proofreading within the limits and is completed, and the measurement execute command from 
WS2 is received via I/032 is started. 

[0042] Drawing 5 is a flow chart which shows measurement executive operation. If a 
measurement execute command is received via I/032 from WS2, CPU31 in the control circuit 
3 will start measurement executive operation next. 

[0043]CPU31 in the control circuit 3 will connect the constant current source circuit 8 to the 
measuring resistance 7 of the transmission line 6 by relay RL1 , if measurement executive 
operation is started (Step S10). And the range of the ranging machine 1 1 is set as ** (twice as 
many amplification factor as this) by relay RL4 (Step S11), and whether it is appropriate that 
the ranging machine 11 chooses which range and in order to judge, the measure resistance 
device measuring process mentioned later is performed (Step S12). 

[0044]ln Step S13, CPU31 in the control circuit 3 judges whether it is proper range within the 
limits of range ** which the resistance value data of the measuring resistance 7 of the 
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transmission line 6 measured by the measure resistance device measuring process set up by 
initial setting (Step S1) of the examination preliminary treatment. If the resistance value data of 
the measuring resistance 7 of the transmission line 6 is not in an appropriate range, CPU31 in 
the control circuit 3 will change the ranging machine 11 to a range (** or **) suitable for the 
resistance value data of the measuring resistance 7 of the transmission line 6 by relay RL4 
and RL5 (StepS14). 

[0045]Thus, after choosing a proper range, CPU31 in the control circuit 3 performs again the 
measure resistance device measuring process mentioned later, and acquires the resistance 
value data of the measuring resistance 7 of the transmission line 6 (Step S15). 
[0046]When it finishes acquiring the resistance value data of the measuring resistance 7 of the 
transmission line 6, CPU31 in the control circuit 3, The resistance value data of the actual 
transmission line 6 is calculated from the resistance value data and calibration data of the 
measuring resistance 7 of the transmission line 6 by turning off the power supply of the 
constant current source circuit 8 (Step S16), and executing the predetermined arithmetic 
processing program memorized in the memory 33 (Step S17). 

[0047]CPU31 in the control circuit 3 saves the result of an operation of the resistance value 
data of the transmission line 6 in the predetermined preservation destination in the memory 33 
while developing to the memory area of the memory 33. Then, CPU31 in the control circuit 3 
ends measurement executive operation, and transmits the result of an operation of the 
resistance value data of the transmission line 6 stored in the memory 33 to WS2 via I/032. 
[0048] Draw ing 6 is a flow chart which shows the test release processing which CPU31 in the 
control circuit 3 performs. 

[0049]When the measure resistance device 1 is not settled in the proofreading range in Step 
S6 under examination preliminary treatment (refer to drawin g 4), CPU31 in the control circuit 3, 
If WS2 is alerted for measurement impossible alarm (MESALM) via I/032 (Step S7) and the 
test release processing command from WS2 is received via I/032, test release processing will 
be started (Step S7). If test release processing is started, CPU31 in the control circuit 3 turns 
off the power supply of the constant current source circuit 8 (Step S18). 
[0050]And CPU31 in the control circuit 3 cancels a line concentration portion (Step S19), cuts 
connection between the circuits of the constant current source circuit 8 and the transmission 
line 6 by relay RL1 (Step S20), and initializes system-of-measurement setting out in the 
measure resistance device 1 (Step S25). By initialization of setting out of this system of 
measurement, the ranging machine 11 is set as range ** by relay RL4. Then, test release 
processing is completed, and the measure resistance device 1 also ends an examination 
preliminary treatment without being proofread. 

[0051] Drawin g 7 is a flow chart which shows the measure resistance device calibration 
processing which CPU31 in the control circuit 3 performs. 
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[0052]ln step S4 under examination preliminary treatment (refer to drawin g 4), if measure 
resistance device calibration processing is started, CPU31 in the control circuit 3 turns on the 
power supply of the constant current source circuit 8 (Step S22). 

[0053]And CPU31 in the control circuit 3 performs the measure resistance device measuring 
process later mentioned when the resistance in the calibration circuit 5 is connected to 
2komega (Step S23). 

[0054]Subsequently, after CPU31 sets resistance in the calibration circuit 5 to 0 ohm (switch- 
on) and setting the measurement range in the ranging machine 11 as ** (amplification factor: 
twice) (Step S24), the measure resistance device measuring process mentioned later is 
performed (Step S25). 

[0055]After CPU31 sets the measurement range in the ranging machine 11 as ** (amplification 
factor: 1/4 time) (Step S26), it performs the measure resistance device measuring process 
mentioned later (Step S27), and makes it the same, After setting the measurement range in 
the ranging machine 11 as ** (amplification factor: 1/32 time) (Step S28), the measure 
resistance device measuring process mentioned later is performed (Step S29). 
[0056]As mentioned above, since a measurement range can be changed by relay RL4 in the 
ranging machine 11, and RL5 to 0 ohm (switch-on) of resistance in the calibration circuit 5, a 
measure resistance device measuring process can be performed and a total of four kinds of 
measurement results can be obtained, The measure resistance device 1 can be more correctly 
proofread by using these calibration data. 

[0057]After finishing four above-mentioned measure resistance device measuring processes, 
CPU31 in the control circuit 3 turns off the power supply of the constant current source circuit 8 
(Step S30), turns off a measure resistance device calibration (Step S31), and ends measure 
resistance device calibration processing. 

[0058] Drawing 8 is a showing [ the measure resistance device measuring process performed 
in measurement executive operation and measure resistance device calibration processing ] 
flow chart. 

[0059]lf a measure resistance device measuring process is started, CPU31 in the control 
circuit 3 will input "1" into the measurement count of the program storage area in the memory 
33 (Step S32). 

[0060]And CPU31 in the control circuit 3 performs the analog measuring process mentioned 
later, The analog measured value signal accompanying the measure resistance of the 
transmission line 6 is acquired from I/032 in the control circuit 3 as A/D measured value (Step 
S33), and C=C+A/D value is calculated to counted value C (Step S34). 
[0061]ln Step S35, CPU31 in the control circuit 3 shifts to Step S36, when judging whether the 
measurement count became 16 times and it is less than 16 times yet, and it performs the 
analog measuring process which returns to Step S33 and mentions a measurement count later 
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similarly after adding 1 to the original measurement count. CPU31 in the control circuit 3 
repeats the same processing, and when a measurement count becomes 16 times, it ends a 
measure resistance device measuring process. 

[0062]Thus, the value of called-for C changes into digital data the analog data produced by 
measuring resistance of the transmission line 6 a total of 16 times by I/032 in the control circuit 
3, and totals A/D value which is the value. 

[0063]Drawing 9 is a flow chart which shows the analog measuring process in Step S33 of a 
measure resistance device measuring process. 

[0064]lf an analog measuring process is started, CPU31 in the control circuit 3 will start A/D 
measurement (Step S37), and will start the timer for 1 s (Step S38). 

[0065]ln Step S46, CPU31 in the control circuit 3 judges whether there was any interrupt signal 
of measuring finish, while the timer for 1 s has started. When there is an interrupt signal of 
measuring finish, it shifts to Step S40, EVENT1 is performed, and A/D measured value is led 
(Step S41). moreover -- shifting to Step S42 and performing EVENT2, when there is no 
interrupt signal of measuring finish -- the time of proofreading -- measurement impossible 
alarm (MESALM) -- at the time of an examination (at the time of measurement execution), 
WS2 is alerted for the alarm of an abnormal occurrence via I/032 during measurement (Step 
S43). Then, CPU31 in the control circuit 3 ends an analog measuring process. 
[0066]As mentioned above, in this embodiment, after acquiring calibration data, we decided to 
measure the resistance of the measuring resistance 7 of the transmission line 6 continuously, 
and the composition which it is not related at the time of measurement execution, and acquires 
calibration data on a periodic target (every [ for example, ] 24 hours) did not carry out the 
resistance of the measuring resistance 7 of the transmission line 6. 

[0067]Since the time at the time of calibration data acquisition and the measure resistance of 
the actual transmission line 6 stops shifting by this when measuring the resistance of the 
measuring resistance 7 of the transmission line 6, it stops producing the error of measurement 
by the surrounding temperature change etc., and resistance of the transmission line 6 can be 
measured with high precision. 

[0068]Since the system in consideration of environmental variations, such as a temperature 
change, which is highly precise, and it becomes unnecessary to use the parts of a wide 
temperature range, and does not use such expensive parts can be built like before, cost is 
reducible as the whole system. 

[0069]When calibration data is acquired, and it distinguishes whether the calibration data is in 
an appropriate range and there is nothing into an appropriate range, The abnormalities in the 
transmission line 6 or the measure resistance device 1 are detectable by writing with stopping 
measurement of the resistance of the measuring resistance 7 of the transmission line 6, and 
being unable to acquire resistance value data in this case. Thereby, resistance of a 
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communication line can be measured with high precision. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DrawingJJIt is a figure showing the circuit tester's 1 important section in the 1 embodiment of 
this invention. 

[Drawing 2]lt is a block diagram showing the important section composition of WS2 in the 1 
embodiment of this invention. 

[Drawi ng 3 ]lt is a figure showing the internal configuration of the measure resistance device 1 
in the 1 embodiment of this invention in detail. 

[Drawing 4]lt is a figure showing the flow chart of the examination preliminary treatment in the 
1 embodiment of this invention. 

[Drawing 5]lt is a figure showing the flow chart of the measurement executive operation in the 
1 embodiment of this invention. 

[Drawing^] It is a figure showing the flow chart of the test release processing in the 1 
embodiment of this invention. 

[Drawing 7]lt is a figure showing the flow chart of the measure resistance device calibration 
processing in the examination preliminary treatment in the 1 embodiment of this invention. 
[Drawing 8]lt is a figure showing the flow chart of the measure resistance device measuring 
process in the measurement executive operation in the 1 embodiment of this invention. 
[Drawing_9]lt is a figure showing the flow chart of the analog measuring process in the 
measure resistance device measuring process in the 1 embodiment of this invention. 
[Drawing 1Q]lt is a figure showing the proper range to the resistance measurement in the 
ranging machine 11 in the 1 embodiment of this invention. 
[Description of Notations] 
1 Measure resistance device 
2WS 

3 Control circuit 
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31 CPU 

32 I/O 

33 Memory 

4 Testing circuit 

5 Calibration circuit 

6 Transmission line 

7 Measuring resistance 

8 Constant current source circuit 

9 Differential amplifier 

10 Low pass filter 

11 Ranging machine 
1 1 1 Amplifier 

[Translation done.] 
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[Drawing 6] 
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[Drawing 9] 
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